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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCyJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa CPEeIHEro o0Iero oopa3oBaHus,
C yuy€TOM COBPEMEHHBIX MHPOBBIX  TPEOOBaHH, TMPEABABIAEMBIX K
MaTeMaTU4eCKOMY OO0pa3oBaHUI0, U TpagulUid POCCUIICKOrO 0O0pa3oBaHMS.
Peanmuzarnust mporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETECHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJIi CaMOpa3BUTHUS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATENLHOTO Pa3BUTHUS
JUYHOCTH O0YYAIOIINXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yIbTATOB OOYyYEHHUSI T€OMETPUM B HANPABICHUM JTUYHOCTHOTO
pa3BuTHs OO0yyaromuxcsi, (GopMHUpPOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oO0yyaronmxcs
NPaBUJIBHBIX TPEACTABIECHUNA O CYIIHOCTHM U IMPOUCXOKICHUH T'€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMATUYECKOW HAYKOU SIBJICHUH U MPOLIECCOB PEATILHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMAaTUYECKOT0 MOJICIIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTUKE CITOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILTUXCS, a
TaKk)K€ Ka4eCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
oOmecTRe.

['eomeTtpust siBsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, TaK KaKk OOECHeYMBaCT BO3MOXKHOCTh M3YUYCHHS Kak
JUCUHUIUIMH €CTECTBEHHO-HAYYHOU HAaIpaBJIE€HHOCTH, TAK U T'YMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPHU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHSATUUHBIX OCHOB T€OMETPUH U MOCTPOEHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUM
B XOJI€ pEUICHUsI TeOMETPUYECKUX 3a/lady, YMEHUE BBIJIBUTaTh U OIMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MpPH PEIICHUU 3aJad €CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYUIECTBEHHYIO POJb BO
BCeX OO0JacTAX JEATEeNbHOCTU uenoBeka. OpUeHTalusi 4eJoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPa)KEHUSI OKPYKAIOUIETO MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JAeicTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00beIUHSIET pa3HbIC BUJIbI YUEOHOM U TPYIOBOU AEATEILHOCTH, SIBISETCS



OJHUM U3 MPO(EeCcCHOHATBPHO BAXKHBIX KadyecTB, IMOITOMY aKTyajbHa 3ajada
dopmupoBanuss 'y OOydalomUXCsd MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH IeATEIHbHOCTH TI0 MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHusi mporpamMmbl yueOHOro Kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTU MTPUOOPETEHHS M UCTIOTIb30BAHUS
CUCTEeMAaTHYECKUX T'COMETPUUYECKUX 3HAHWUH ©  JEHCTBHH, CHenupUIHBIX
T€OMETPHUH, BO3MOXXHOCTH  YCIICITHOTO  TPOJOJDKEHHS  0Opa3oBaHUs  TI0
CTHEIMATFHOCTSM, HE CBSI3aHHBIM C MPHUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00yJaroIMXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOI0 oOImiero oopaszoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
6a30BOM ypOBHE JIOJIKHBI OCBOUTH OOIIIME MAaTEMAaTUICCKUE YMEHUS, CBI3aHHBIC CO
cren(UKOi TeOMETPUN U HEOOXOJAMMBIE IS JKU3HH B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHIO OoJiee rIyOOoKo, eciu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTEHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMM 3aJayaMH  OCBOCHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISrOTCS :

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHUe MPEACTABICHHS O MHOTOIPAaHHUKAX U TEIaX BPAIICHUs KaK
0 BRKHEUIIMX MAaTEeMATHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3Hble SBICHUS OKPY’KAIOLIEro MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEXkKax, MOJAEIHAX U B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMHpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMU O
MHOTOTPAHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  QJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajad;
dopMupoBaHue yMEHHUS  TPOBOJUTH  HECIOXKHBIE JOKa3aTeJIbHbIC
paccyXIeHusI B XOJl¢ PEUICHHs CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;

e DPa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00yJarommxcs,
MO3HABATENbHON aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON r€OMETPUU
yYMEHHUE PaCllO3HABATh MPOSIBICHUS] TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEW B PEANbHBIX >XKU3HEHHBIX CHUTYAIUAX U MPHU U3YUYEHHU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3BIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKAE MOJICNIH, TMPUMEHATh OCBOCHHBIA T€OMETPUUYECKUI
arnmapar TU1st pelieHus MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OIIEHUBATH MOJYUYECHHBIE PE3YJIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO TMPOrpPaMMBbl SIBJISIETCSl BKJIFOYEHUE B KYpC
CTEpEOMETPUM B HAUaJIe €r0 U3yUCHUS 3aa4, peIIaeMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHMS, U OMNpeNeNEHHBIM 00pa3oM OpraHMW30BaHHAas paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NPOTEKAHUE UHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K JabHEHIIIEMY
W3YUYCHUIO TIPEAMETA.

[Ipeanourenure oTaaéTcs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YeHUS, TO
€CTh TEOPETUUYECKHE 3HAHUSI MMEIOT B CBOECM OCHOBE YYBCTBEHHOCTh MPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4dalnxcs B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PEIICHUS 3a]1a4 HAa CO3/IaHHE
POCTPAHCTBEHHBIX 00pa30B W 3aJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJIUTCA C OMOPONM HA HATVIAIHOCTh, a
orepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cojaepkaTenbHble JUHUU Kypca «I'eometpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOpMUpPOBAHHE JIOTHYECKUX YMEHUM
pacrpenensieTcs He TOJBKO M0 COJIepKAaTEIbHBIM JIMHUSM, HO U IO roAaM OOy4eHust
Ha YpOBHE CpeJIHEro oOuiero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 ToaaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, dYTOObI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHATHSMHM M HABBIKAMU OCYIIECTBJISJIOCH MOCJEI0BATENBHO U MOCTYMATENBHO, C
COOI0/IeHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYJYaIOUUXCs, PACIIUpSIS H
yrayOsist €€, 00pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, TmpsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIC/ICTBUA U3 HUX.

B3anMmHOE pacnonokeHue TMpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECH,
napajuieJbHble M CKpelIuBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: IMAapajulebHbIE MpPsIMBIE B  IPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NMAPAUIEIBHOCTh MPSAMON U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsIMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTB MJIOCKOCTEN: TapaIeIbHbIE TIIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTelt. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPBI HA TIJIOCKOCTH: TETPadIp,
Ky0, mapajiesenunesi; ToCTPOeHHE CEUCHUM.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, MPSIMBbIE MApPAJJIENbHbIE W MEPHEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISIPHOCTH MPSMOA U IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPNEHAUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroji, JIMHEHMHBIM Yrojll  JBYIpaHHOrO  yrija.
[lepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM J10 TTOCKOCTH, TMTPOEKITUS GUTYPHI HA TUIOCKOCTh. [leprieHauKyasspHOCTD
IUIOCKOCTEU: MPU3HAK IMEPHEHINKYJISIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKH

[ToHAATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBINYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPHU3MBI; MPsAMasi U HAKIOHHAS MPU3MBI; OOKOBas U
IIOJTHAS IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiesenunes u ero coucrBa. [Iupammpma: N-yronpHas nupamMuia, TpaHd U
OCHOBaHUE MHUpPaMUIbl; OOKOBas U MOJHAs MOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yceu€HHas MnHupaMuaa. OJIEMEHTbl NOpu3Mbl W nupamuibl. [IpaBusibHbIE
MHOTOTPAHHUKU: MOHATHE MPAaBUJIBHOTO MHOTOTPAaHHUKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THPAMUIA; NpPaBWIbHAsA TPEYrojbHAS MNHPAMUIA W TPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHue O MOpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeka’ap v ukocayap. CeyeHus Mpru3Mbl U MUPAMUIBI.

CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSIMOM,
IJTIOCKOCTH. DJIEMEHTBhl CHMMETPUH B TUPAMUIAX, MApAILICICIUIEAaX, IPABUIbHBIX
MHOTOIPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH NpsiMoit ipu3Mel. [ nomansb
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpemMa o
wionaau yceu€Hnoi nupaMuipl. [onstue 06 06béme. O0bEM NUpaMuabl, IPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

Hunuaapudeckast MTOBEPXHOCTD, obOpazyroriue UMAJIMHIPUYECKOU
MOBEPXHOCTH, OCh UIMWJIWHIPUYCCKOW TOBEpXHOCTH. [lunmwHAp: ocHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolass W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUWE M BepIInHA, 00pa3yromasi
U OCB; IIJIOIIA (b OOKOBOM 1 MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIme
U BBICOTA; OCHOBAHMS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTeabHas IJIOCKOCTh K cepe;
10 b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUMHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOrpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAILICHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC cBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIFHOTO TMapajuienenumnena u ciuencrteus w3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM m1apa u miIomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu TTOIOOHBIX TETI.

Ceuenus nuMHapa (MapajijiedbHO U IEPICHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOSIIIEe Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B npocTpaHcTBe. ClIokKEHNE U BBIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpaBuno mnapamienenunena. PemieHue 3agay, CBA3AaHHBIX C
MPUMEHECHUEM TMpaBUI JACUCTBUUA € BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATax. YToil Mexay Bekropamu. CKalipHOE MPOU3BEIACHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHHH,
npoleayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHCTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHYKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K HCIOJB30BAaHUIO ITHUX JIOCTHIKCHHH B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMMKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYCCKUM IPUMEHEHHEM JIOCTHKEHUN HAYKU U JCATEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKICHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKUM aclIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
WHTEpECcax 370pOBOTO M 0e30macHOTro o0pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3JI0pPOBOC MHUTaHWE, COATAaHCUPOBAHHBIN PEKHUM 3aHATHH H
OTJIBIXa, peryiisipHas (pu3ndecKas aKTHBHOCTS ); (U3UIECKOTO COBESPIIICHCTBOBAHMUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JEATEIHHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHHWEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznu4yHbIM  chepaM  NMPO(ECCUOHANBHON  NIESITEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHKOW W €€ MNPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynyme mnpodeccuu W peaaru30BbIBaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW J>KU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MAaTEMAaTUUECKON HATPaBIECHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COIMATTbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATLHOMN
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa JKOJOTUYECKUX MpooOJieMm;
OpUEHTAIIMEN Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHWM MJid pelieHus 3a7ad B
00J1acTU OKPY’KAIOIIEH Cpeibl, TNITAHUPOBAHUS TTOCTYIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U  OOIIECTBEHHOW TMPAKTHKW, TOHUMaHUEM
MaTeMaTHYEeCKON HayKu Kak cdepbl YeIOBEYECKOH ESITeIIbHOCTH, ATAloB €&
pPa3BUTHUS M 3HAYUMOCTH IS Pa3BUTUS IIMBWIM3AIUU, OBJIAJCHUEM SI3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKONW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOCKTHYK) U HCCIEIOBATEIBCKYIO JESATEIHHOCTh
WHJMBUIYaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsAMU, YHUBEPCANbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oelicméus, — 0becneuusaiom
Gdopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 00yUarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpYMCarnwjezo  Mupa,  NpuMeHeHue  JOSUYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
O0BEKTOB, TOHSATUH, OTHONICHUH MEXKIy MOHATUAMH; (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXKICHHS:
yYTBEPIUTEIbHBIE W OTPUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 711 BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUNIA;



e JleNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOI'O), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPHUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKI€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BapUMAHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIENOBATEIbCKUIA MHCTPYMEHT IMO3HAHUS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTU4ecKoro
0o0BbEeKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJEHUS, UCCIIEOBAHUSA, OLEHUBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTUE Ipollecca, a TaKkKe BbIIBUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIPOC U JUIS pELICHUS 3a1a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEJICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLTIOCTPUPOBATh TpaUuECcKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  00ecnedusarom

copmMupo8anHoCcms CoOYyUanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0wmenne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBUH C YCIOBUSAMHU
U LIeJIIMU OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHBIE HA MTOUCK
pELIeHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOpPpPEKTHOU (hopme GOpMyITUpOBATH PA3HOIIACHS, CBOU BO3PAKEHUS;
OpEJICTaBIsATh  pe3yjibTaThl  pelIeHus  3aJauyd,  JKCIEPHUMEHTa,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MIOHMMATh U UCITOJIB30BaTh MPEUMYIIICCTBA KOMAH/IHOW ¥ HHIUBHTyJIbHOU
paboThI MPHU pENICHUH YYEOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
NEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFO/ICH;

y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl H
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOMUH TPOAYKT IO KPHUTEPHSIM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhvie pezyiamugensle oeticmeus, 06ecneuusaiom Gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM MMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHM TIO3HABATENIBHOW pEQIIEKCHH KaK OCO3HAHUSA
COBEPIIAEMBIX IEUCTBUN W MBICIMUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJIa/IETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIEcCa U pe3yJIbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IPEABUAETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB ITPH PELICHUN 33/1a4H,
BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSAM, OOBSICHATH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIBbHOCTH,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
FEOMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccudpunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, TTPABUJILHBIN MHOTOIPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpamMuia; MpU3Ma,
PSIMOYTOJILHBIN Mapasuienenumes, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukanuy  (BbIMYKJIbIE W HEBBITYKJIbIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKIIOHHBIC MPU3MBI, TTAPAIIJICICTTHIICIbI ).

OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSl METOJI CIEOB.

Ctpoutrh ceyeHUS] MHOTOTPAHHUKOB METOJAOM  CJIEIOB, BBHITIOJHATH
(BBIHOCHBIE) TIOCKHME YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBepxy, cOOKY, CHH3Y.

PemaTe 3amaun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, NPHUMEHSS U3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MAaTEMATUYECKUX 3a]a4 Ha BBIUHUCICHHE PACCTOSIHUN MEXIY ABYMS
TOYKaMHU, OT TOYKM JIO TpPsAMOM, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJAEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM uiu
aNropuT™MaM, MPHUMEHSS U3BECTHbIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJApPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXIY
CKpPEIMBAIOIIMMHUCS MPAMBIMH, MEXKIY TMPSAMOW M  IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.

Boluncnsats 00BEMBI U TUIONIAIA MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
MUPaMHU/JIa) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOILICHUS MEXK Y IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensTh reomeTpruueckue (HakThl I pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
IPEINoaralolX HECKOJIBKO 1IAroB PEIICHUSs, €CJIA YCIOBUS TPUMEHEHUS 3aJaHbI
B IBHOM (hopme.

[IpumeHsAT, mpocTellliie MpPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PELICHUU CTEPEOMETPUUECKUX 3aau.

[IpuBoaUTH TpUMEPH MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
KU3HU, pacrio3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh TONY4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH peajbHbIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IOUCKA PEIICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATH pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM F€OMETPUUECKUX IOHATUN U TEOpEM, alrnapara ajareopsl; peuarhb
IpaKTUYECKUE 3a]]aul, CBA3AHHBIE C HAX0XKACHUEM I'€OMETPUUYECKUX BETUUHH.

11 KIIACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUIECKOMN MTOBEPXHOCTH; IUIUHAP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MoBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BBICOTA
CEerMEHTa; IIApOBOM CJIO, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIrO CJIOS;
IaPOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAMM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUSAMU: MHOTOTPAHHUK, BIIUCAHHBIN B C(hepy ¥ OMTUCAHHBIHI
okoio cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIOHIAJIMU MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.

N300paxkate m3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.



N3Bnekarb, WHTEpHNpPETUPOBATH U MPeoOpa3oBbIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a1at0T.

[IpuMeHTh TPaBUIIO MapajliesienuIeaa.

OnepupoBaTh NOHATUSMHU: IEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMH, CKJISIPHOE MPOU3BEICHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE MPOU3BEACHUE, PpACKIAJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[TpumMensTh reomeTpudeckue (HaKThl IS pEIICHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIaralinX HECKOJIBKO IIarOB PENIEHNUs, €CIIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOU (hopMme.

Pemate mpocreiiine reoMeTpUyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUUECKUX BEJIUYMH MO0 00pa3liaM WM airOpUTMaM, MPUMEHSS
U3BECTHBIE METO/bI IIPU PEUIEHUU CTAHIAPTHBIX MATEMAaTUUECKUX 3a]1a4.

[IpuMeHAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKHUX 3a7ay.

[IprBOAMTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIC 3HAHUS HAa MPAKTUKE: AHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTEeMaTU4YeCKH C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATH peaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPHUM, MCCIEI0BaTh NOCTPOEHHBIE MOJEIH C
MCTIOJIb30BAaHNEM T€OMETPUIECKUX MOHATHI M TEOPEM, armapara anreOpsl; pemarh
MIPAKTUYECKUE 3a7]a4H, CBI3aHHbBIC C HAXOXK/ICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaesioB U TeM (undgpossbie)
Konrpoabnbie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 Beezertne B cTepeoMeTpitio 10 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
4 VYTrael MeXIy IPSMBIMU U TIFIOCKOCTSIMU 10 1 httos://m.edsoo.ru/ 1209637
bu6mmoreka [JOK
> Muzororpariiit 1 1 https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMEI MHOTOrpaHHHKOB o 1 https://m.edsoo0.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmmorexa [TOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

Koun4yecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThbI
bubmmoreka [IOK
! Tena ppameris 12 https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
2 OObemet Ten ° 1 https://m.edso0.ru/1c209e37
bu6moreka [IOK
B 1 1
3 €KTOPbI M KOOPJIMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpEeHnue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCcTeMAaTu3alys 3HaHUuI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne i/ Tema ypoka Aara wHppoBLIe
Bcero H3y4eHHs o0pa3oBaTe/bHbIe
pecypcsl
OCHOBHBIE TIOHSITHS CTEPEOMETPHHU: TOUKA,
npsiMasi, TNIOCKOCTh, IPOCTPAHCTBO. Bu6 110K
nOIMoTEKA

1 [IpaBuna n3o0pakeHus H\.’:'l pHCYHKaX: 1 03.09.2025 httos://m.edsoo.ru/aecc77cd
M300pakeHUs TIOCKOCTEH, TTapayuIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

5 [Tonatus: nepecekaromumecs MmIOCKOCTH, 1 04.09 2025 bubnuoreka [JOK
MEePECEKAONINECS MPSIMas U TUNIOCKOCTh https://m.edso0.ru/2d8a9c99
I1 :

3 OHATHS: TIEPECEKAIOIINECS IIOCKOCTH, 1 10.09.2025 bubnuoreka [IOK
MEepPECEKAONINECS MPsSIMas U TNIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PaHHUKAMU, Eu6 1OK

nonmoTexa

4 0 1 11.09.2025
{I30DPANKESHILE MHOTOTPAIIIKOB Ha https://m.edso0.ru/a63959%d
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKax
HavanbHble cBeieHus o Kyoe U mupamue,

5 uX pa3BEpPTKU U Mozenu. CeueHus 1 17.09.2025 bubmmorexa [JOK

pasnep AC: R https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbeHble cBeieHus 0 Kyoe U mupamue,
6 UX pa3BEPTKU U Mozenu. CeueHus 1 18.09.2025 bubmmorexa [JOK
passep AC: R https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTne 06 aKCHOMAaTUYECKOM MOCTPOECHUH Eufs OK
7 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U 1 24.09.2025 nomorexa L

CICACTBUA U3 HUX

https://m.edsoo.ru/Occ5c4fe
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[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

bubmuoreka [JOK
: 25.09.202
8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU H 5.09.2025 htts://m.edso0.ru/239¢8chA
CIICJICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U 01.10.2025 brbmmorexa HOK
p pHHt: P P T https://m.edso0.ru/65c6b106
CJICJICTBUS U3 HUX
[onsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH Bubs 10K
nOIMOTEKA
1 : 2.10.202
0 CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU H 02.10.2025 httos://m.edso0.ru/258fc245
CJICJICTBUS U3 HUX
B3anMHO€ pacnoiokeHue npsiMbIX B
11 IIPOCTPAHCTBE: MEPECEKAIOLINECS, 08.10.2025 bubnuoreka [JOK
MapajyIeIbHbIEC U CKPEIINBAKOIINECS https://m.edso0.ru/1a2520f6
MIPSIMBIC
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B
12 MPOCTPAHCTBE: MapajuiebHbIE Hp?ﬂ\fble B 09.10.2025 bubnuoreka [IOK
MPOCTPAHCTBE; NAPAICIIBHOCTh TPEX https://m.edso0.ru/93ad36b3
MIPSIMBIX
[NapannenbHOCTh NPSMBIX H IDIOCKOCTEH B
13 npoctpaHcTBe: [lapannenbHOCTh NpsMOi U 15.10.2025 Bubmmorexa LIOK
pocTp - P P o https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
bubnuoreka [JOK
14 VYTrbl ¢ cCOHanpaBJICHHBIMA CTOPOHAMHU 16.10.2025 htts://m.eds00.ru/9f407 19
bubnuoreka [JOK
15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE 22.10.2025 httos://m.edsoo.ru/fe733862
bu6mmoreka [JOK
16 Yroa Mex Iy IpsIMbIMU B ITPOCTPAHCTBE 23.10.2025 httos://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTh MIOCKOCTEM: 05.11.2025 bubnuoreka [JOK
[apaiienbHble IIIOCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa NapayuIeIbHBIX INIOCKOCTEN 06.11.2025 bubmiorexa LIOK

https://m.edsoo.ru/e504d656
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[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

bubmuoreka [JOK

19 Ha TUIOCKOCTH: T€Tpadip, Kyo, 12.11.2025 htts://m.edso0.ru/4a28dc0?
napaiesienuIe
. bubnuorexa [JOK
20 [TocTpoenwue ceucHwmii 13.11.2025 htts://m.edso.ru/1d434d0f
. bubnuorexa [JOK
21 [TocTpoenune ceuenuit 19.11.2025 httos://m.edsoo.ru/ec26fe5d
K 0 "IT
22 nﬁf:ffiffnpicflféiMe T 20.11.2025 bubmoteia LIOK
pocTp ' o o https://m.edso0.ru/9a0a9e56
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH
[Tepme ocC oH
23 HH(I)):K:EFI;I/IITBII:]I-I: plfeH TI/II)KHJPEMHII:II: TIpsSIMBIC B 26.11.2025 bubmorera [OK
- feprenmIsp P o https://m.edsoo.ru/b19f6a5d
MPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U 97 11.2025 bubnuoreka [IOK
MEPIEHANKYIISIPHBIE K TNTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapanienbHbie U 03.12.2025 bubnuoreka [IOK
MEePIEHANKYIISIPHBIE K IJIOCKOCTH https://m.edsoo.ru/ba545966
[Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U bubnuoreka [JOK
26 IUTOCKOCTH 04.12.2025 https://m.edsoo.ru/f85bfc46
[Ipu3Hak neprneHauKyJIIpHOCTH IPSIMON U bubnuoreka [JOK
2t IUTOCKOCTH 10.12.2025 https://m.edso0.ru/79165d15
Teopema o npsIMOii EpIIEHIUKYIIIPHON bubnunoreka [JOK
28 IUTOCKOCTH 11.12.2025 https://m.edso0.ru/635c5087
Teopema o psIMOI TEpIIEHIUKYIIIPHON bubnuoreka [JOK
29 MUIOCKOCTH 17.12.2025 https://m.edso0.ru/bd3745f8
30 Teopema o0 psIMOI EPIIEHIUKYISIPHON 18.12.2025 bubnuoreka [JOK

IIJIOCKOCTH

https://m.edsoo.ru/7d18834b
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[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

bubmuoreka [JOK
31 oT TO‘-IIfPI JI0 IJIOCKOCTH, PACCTOSTHUE OT 24.12.2025 httos://m.edsoo.ru/33c477d3
MPSIMOM IO TIOCKOCTH
Ilepne aKJo €: paccTosiHuE
32 oT gngiﬂiyﬁizi:cg H;CLCITOEHHeTO: . 25.12.2025 bubmorera [JOK
. a P T https://m.edsoo.ru/66fefadd
MIPSIMOM IO TIOCKOCTH
[TepieHIUKYIISAP ¥ HAKIIOHHBIC: PACCTOSTHUE
33 OT TOYKH JIO IJIOCKOCTH, PACCTOSTHHAE OT 14.01.2026 bubmorera [JOK
. P o https:/m.edsoo.ru/a5b7b8e3
MIPSIMOM IO TIIIOCKOCTH
[TepieHIUKYIISAP ¥ HAKIIOHHBIC: PACCTOSTHUE
34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHAE OT 15.01.2026 bubmorera [JOK
N a - P o https://m.edsoo.ru/dbee22bc
MIPSIMOM JI0 TIIIOCKOCTH
VYTrasl B IPOCTPAHCTBE: YroJl MEXKAY NPAMOM bubmuorexa [JOK
21.01.202
3 U TUIOCKOCTBIO 01.2026 https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI 29 01.2026 bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl 28.01.2026 bubnunoreka [JOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
[TeprieHAMKYASIPHOCTD MIIOCKOCTEM:
38 MPU3HAK TEePICHIUKYISIPHOCTH OB 29.01.2026 bubmorera [JOK
p “p FHRYIAD ABYX o https://m.edsoo.ru/ec3e2da3
ILUIOCKOCTEH
I1 i
3 | mpuwswak nepremumymaprocr 1o 0102206 | BrSmorerallOK
p vp FHRYIAD ABYX R https://m.edsoo.ru/ed9e2a8e
MIJIOCKOCTEH
[TepnieH UK YISIPHOCTD TJIOCKOCTEH:
40 II §3Ha1;u neynelsl HUKYIISIPHOCTH JB 05.02.2026 bubmotera [JOK
p vp FHRYIAD ABYX B https://m.edsoo.ru/ba75dc57
MIJIOCKOCTEH
41 Teopema o TpEX nepHneHANKYIApax 11.02.2026 bubmorexa HOK

https://m.edsoo.ru/e4972cdc
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bubmuoreka [JOK

42 Teopema o Tpéx nepneHANKYIsIpax 12.02.2026 https://m.edsoo.ru/52188a7d
. bubnmoreka [JOK
4 T 18.02.202
3 COPEMA O Tpex HepHer iy Apax 8.02.2026 https://m.eds00.ru/9f246736
KonTtposnsHast paboTa o Temam
44 "HepneHm/IUKyns[pHOCTb IPSAMBIX U 19.02.2026 bubnuorexa [JOK
miockocTel" u "YTIbl MEXIy IPSIMBIMU U https://m.edsoo.ru/5b971ef3
miockoctsamu"
[TonaTre MHOTOTrpaHHUKA, OCHOBHBIE
45 3JIEMEHTBI MHOTOT'PAHHUKA, BI)IHyKJ'Ii)Ie " 25 02.2026 bubnuorexa [JOK
HEBBIITYKJIbI€ MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edsoo0.ru/2d24e873
MHOTOTpaHHUKA
[Ipusma: N-yronwpHas npusma; rpaHu U
46 OCHOBAHMS IPU3MBI; IPsIMasi 1 HAKJIOHHAS 26.02.2026 bubnuoreka [IOK
MPU3MBI; OOKOBas U MOJTHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, npﬂMoyrf)nLHLH?I 04.03.2026 bubnuoreka [IOK
MapajuiesenuIea U ero CBOMCTBa https://m.edso0.ru/8a7be683
[Mupamuna: N-yronbpHas mupamMuaa, TpaHu U
48 OCHOBaHHUE TUPAMUJIBI; OOKOBAs U TIOJIHAS 05.03.2026 bubnuoreka [JOK
MOBEPXHOCTh MUPAMU/IbI; TPAaBUJIbHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHas TUpaMua
[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; MPaBUIIbHAS
49 Mpu3Ma 1 NpaBUJIbHAS MUPAMHU/JIA; 11.03.2026 bubmmorexa [JOK
P P pamuAa, R https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS MUpaMUIA U
MIPaBUWIIbHBIN TETpadIp; KyO
[IpencraBienue o MpaBUIBHBIX Eufs OK
50 MHOTOTPaHHUKAX: OKTa3p, JOJIEKAIP U 12.03.2026 nbsmorexa L

UKOCadIp.

https://m.edsoo.ru/a0fdd5bf
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CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IIPSIMOH, INIOCKOCTH.

bubmuoreka [JOK
ol DNIeMEHThl CHMMETPHUH B MUpaMuax, 18.03.2026 https://m.edsoo.ru/b9e777d9
napajuiesienuIne1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX
52 B.I'>I‘-II/ICJIGHI/I€ 3JIEMEHTOB MHOTOTPAHHUKOB: 19.03.2026 bubnuorexa [JOK
pé0pa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM
53 HOBerHOSTI/I MPAMOM HpI/ISMI)I,uHJ'IOHIaI[I) 01.04.2026 bubnuorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo0.ru/37d84157
MTOBEPXHOCTH TIPSIMON TIPU3MBI
[Tmomaas 60KOBOM OBEPXHOCTH H
54 ITOBEPXHOCTH MTPABUIIBHOMN nI:IpaMI/UILI, 02.04.2026 bubnuoreka [IOK
TeopemMa O IJIOMAIH OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEUEHHOM MUpaMu/Ibl
KonTtponsHas padoTa o treme bubnuoreka [IOK
> "MHoOTOrpaHHuKH" 08.04.2026 https://m.edsoo.ru/a95f5c04
N bu6mmoreka [JOK
> Honsite 06 06bEue 09.04.2026 https://m.edso0.ru/7ad0020b
N bu6mmoreka [JOK
> O0bEm mupani bt 15.04.2026 https://m.eds00.ru/235171b3
N bubnuoreka [JOK
>8 OObEm mitpau el 16.04.2026 https://m.edsoo.ru/f47dfefd
N bubnuoreka [JOK
59 O0bem mitpanue! 22:04.2026 https://m.edso0.ru/79¢10312
n bubmuoreka [JOK
00 O0bEm mupani bt 23.04.2026 https://m.edsoo.ru/2faadc3f
61 O6BEM TIPHU3MET 29.04.2026 bubmmorexa [JOK

https://m.edso0.ru/79853608
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bubmuoreka [JOK

62 OOnEm mpH3Me! ! 30.04.2026 https://m.eds00.ru/1e053890
" bubnmoreka [JOK
63 OOBEM pH3MbI ! 06.05.2026 https://m.edso0.ru/482d3f51
64 KonTtponsHas padora o teme "OO0bEMBI 1 07.05.2026 bubnuorexa [JOK
MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
IToBTOpEnue, 0000IIEHNE CHCTEMATH3A
65 3Ha1:;/1§ ﬁﬁn OeHI/IIIe (P:I:quI;IIﬁTBM o 1 13.05.2026 bubnuorexa LIOK
: P T https://m.edso0.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpeHnue, 0600IIIEHNE CHCTEeMAaTU3aITUs
3HaHUU. BeIKclIeHne pacCTOSHUI: MEXIY
66 IBYMSI TOYKAMH, OT TOYKH 0 IPSAMOM, OT 1 14.05.2026 bubmmorexa [OK
™ ’ p ’ R https://m.edsoo.ru/f7792ba9
TOYKH JIO IJIOCKOCTH, MEKTY
CKPEIIUBAIOIIUMHUCS TTPSIMBIMU
bu6mmoreka [IOK
67 Hrorosas koHTpoJbHAs paboTa 1 20.05.2026 httos://m.edsoo.ru/ba146bc0
[ToBTOpEeHUE, 0600IIEHNE CCTEeMaTH3aITUs
3HaHUU. Beraucienue yrios: Mexay
68 CKPEIIHUBAIOIIIMUCS IPIMBIMU, MEXK 1 21.05.2026 bubmorexa LHOK
p Hl“ B p ’ y T https://m.edso0.ru/56765e8b
MPSIMOM U TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YIJIOB MEXTY TUIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KVIACC

K
Ne i/ OMIIECTBO Jlata usysenus DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka 4acoB
[Inan d@axr o0pa3oBaTe/bHbIE Pecypchl
Cdepa u map: meHtp, paauyc,
1 JMaMEeTp; TUTOIIA/Ib TOBEPXHOCTH 1 02.09.2025 bubmorexa LHOK
P P A https://m.edso0.ru/0341bc2b
chepsl
Bsaumnoe pacnonoxenue chepsl u
bubmmoreka [{OK
2 IJIOCKOCTH; KacaTebHasl INIOCKOCTh K 1 09.09.2025
https://m.edsoo.ru/bed12a43
chepe; iomaas chepsl

3 N3obpaxenue chepsl, mapa Ha 1 16.09.2025 bubmuorexa [JOK
mrockocTy. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
uuaapudeckas MOBEPXHOCTD,

4 00pasyromue MHIHHIPUIECKOM ) 1 93.09.2025 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.edso0.ru/6054b8cl
MMOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTb, o613a3y}oma;1v1/1 OCb; 1 30.09.2025 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N300paxkenue nunuHapa Ha
IIOCKOCTH. Pa3BEpTka nunuaapa.

6 Ceuenust nunuHApa (MIIOCKOCTHIO 1 07.10.2025 bubmorexa HOK

H N AP ’ o https://m.edsoo.ru/016e25eb
napayienbsHON UITN
MEePIEeHIUKYISIPHON OCH IIIUHAPA)
Konunueckas HOBEepXHOCTH,
7 oOpa3ymolre KOHUYeCKOU 1 14.10.2025 bubnunoreka [JOK

MOBCPXHOCTHU, OCh U BCPIINHA
KOHHUYECKOI MOBCPXHOCTHU

https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHue U BepIvHa,

bubmuoreka [JOK

8 06pa3y}§)ma;1 u OCf; ionaab 21.10.2025 https://m.edsoo.ru/897dd3b2
OOKOBOIi U TOJIHOM MOBEPXHOCTH
VYceué i KOHyC: 00pa3 e

9 BLICETI:'H EZI(I)(B:}?Hﬂ u gOKZf;[IH ’ 28.10.2025 Bubnnotexa LIOK

’ T https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300parkeHne KOHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHYyca

10 (TTOCKOCTBIO, TTApaIIIEITbHON 11.11.2025 brbmmorexa [OK
> 11ap o https://m.edsoo.ru/Obdelbe8

OCHOBAHUIO, U TUIOCKOCTHIO,
MPOXOIA1IeH yepe3 BEpILINHY)

11 KomOunarus Ten BpamieHus u 18.11.2025 bu6moreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO Bu6 1OK

HOJINOTEKA

12 cdepsr; cepa, BucaHHas B 25.11.2025 httos://m. eds00.ru/0b136158
MHOTOTPaHHUK WM B TEJIO BPAIICHUS
[Tonstue 06 00béMe. OCHOBHEIC bubmuoreka [JOK

13 CBOMCTBA 0OBEMOB TeI 02.12.2025 https://m.edsoo.ru/26a03fb7

N bu6mmoreka [JOK

14 O6beM unHHApa, KOHYC 09.12.2025 https://m.edso0.ru/5513d87b

15 KonTtpoJsbHas padora 1o Temam 16.12.2025 bubnnoreka [JOK
"Tena Bpamenus" u "O6bembl TET" https://m.edsoo.ru/4a33a8ab

N bubmuoreka [JOK

16 O0bEM 11apa 1 wiomaas chepsbl 23.12.2025 htts://m.edsoo.ru/d189bde?
[TogoGHbIE TeNna B IPOCTPAHCTBE.

17 COOTHOIIEHUS MEX]Ty TTOIIAASIMHU 30.12.2025 bubnunoreka [JOK

MOBEPXHOCTEN, 00BEMaMH MOA00HBIX
TN

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

BekTop Ha II10CcKOCTH U B

bubmuoreka [JOK

18 13.01.2026
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubmuoreka [JOK
19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB 20.01.2026 httos://m.edsoo.ru/23F4f089
bu6mmoreka [{OK
20 YMHOXKEHHE BEKTOpa Ha YUCIIO 27.01.2026 httos://m.edsoo.ru/dee379eb
Pasnoxxenne BexTopa 1o Tpém Bufs 1IOK
nonmorexa
21 HEKOMIUTAHAPHBIM BEKTOPAM. 03.02.2026 httos://m.edsoo.ru/a28fd7 e
[IpaBuio napamnenenunena
Pemenne 3amad, cCBI3aHHBIX C i 1OK
. . nonmoTexa
22 MIPUMEHEHHEM IPaBII JeHCTBUIA ¢ 10.02.2026 httos://m.edsoo.ru/5a827900
BEKTOpaMu
23 KoopnHaTHO-BEKTOPHBIM METOI TPU 17.02.2026 bubmuorexa [JOK
PELICHUU TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyromnpHas cucreMa KOOpAUHAT
24 B IIPOCTPAHCTBE. E(OOpI[I/IHaTBI 03.03.2026 bubnuoreka [IOK
BekTopa. [Ipocreliue 3agaun B https://m.edso0.ru/48db7058
KOOpJIuHaTax
o5 Yroa mexay Bekropamu. CKasipHOE 10.03.2026 bubnuoreka [JOK
MPOMU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrios Mexay npsMbIMU 17.03.2026 bubnuoreka [IOK
U IUJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KouTtponbHas pabora o teme Bu 1OK
" nonmoTeKa
27 BekTopsl u K?Op,[[I/IHaTbI B 31.03.2026 httos://m.edsoo.ru/77c22fcs
IIPOCTPAHCTBE
[ToBTOpEHue, 06001IEeHNE U
08 cucreMarusanus 3HaHuil. OCHOBHbIE 07.04.2026 bubnunoreka [JOK

¢urypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

https://m.edsoo.ru/1780ba5d



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

[ToBTOpEHue, 0600MIICHNE U

29 cucreMarusanus 3HaHuil. OCHOBHbIE 1 14.04.2026 bubnmoreka [JOK
¢burypsl, ¢hakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEHUe, 0600MIICHNE U But 1OK

. HOJIMOTEeKA

30 CHCTEMATH3aIMs 3HaHUN. 3a1aun 1 21.04.2026 httos://m.edsoo.ru/7491efe0
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpeHnue, 0600IICHNE U i 11OK

. HOJINOTEKA

31 cUCTEMATH3aIiA 3HAaHUNA. 3amaun 1 28.04.2026 httos://m.edsoo.ru/Adffdag?
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHUE, 0600IICHNE 1

32 cucrtemaTusanus 3Hanuii. OCHOBHbIE 1 05.05.2026 bubmuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETpUHU

bu6mmoreka [IOK

33 HUTorosasi KOHTpPOJILHAN padoTa 1 12.05.2026 httos://m.edsoo.ru/ec24dfc?
[ToBTOpEeHue, 0600IICHNE 1 bubnnoreka [JOK

34 cUCTeMaTU3allus 3HAHUI 1 19.05.2026 https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, MPAMAs], IIIOCKOCTh
25 [IpuMeHsITh aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX MPU PELICHUH
' reOMETPUYECKUX 33124
23 OnepupoBaTh MOHITUSIMU: NAPAJUIETBHOCTh M MEPIEHIUKYISIPHOCTH
' MPSMBIX U TJIOCKOCTEH
-4 Krnaccugunuposars B3aMMHOE pacroioKeHHE MPSIMBIX U TNIOCKOCTEN B
' IPOCTPaHCTBE
OnepupoBaTh NOHATHAMMU: ABYTPAHHBINA YTOJ1, TPAaHU JBYIPAHHOI'O YIJa,
7.5 peOpo  ABYrpaHHOIO yIja, JIMHEHHBIH Yrosl JBYIpaHHOIO yria,
rpajycHas Mepa JABYTPaHHOIO yria
OnepupoBaTh MOHATUSAMU: MHOIOI'PAHHMK, BBIIYKJIBIH U HEBBITYKIIbIN
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOT'OI'paHHMKA, IPaBUJIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BU/IbI MHOTOI'PDaHHMKOB (MMpamuja, npu3ma,
' IpSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTPaHHUKH, BBIOMpas OCHOBaHMS UL
-8 Kki1accupuKanuy  (BBIMYKJIBIE W HEBBIYKIblE  MHOTOTPAHHHKH,
' IPABWIBHBIE MHOTOIPAHHUKH, MpPSIMBIE U HAKJIOHHBIE IIPU3MBI,
napasiesenumne bl)
29 OnepupoBaTb  HNOHATHUAMH: CeKyllass  IUJIOCKOCTb,  CEYEHHE
' MHOTOTPaHHUKOB
210 OOBSACHATH TNPUHLUIBI TOCTPOCHHUS CEUYEHHH MHOTOI'PAaHHUKOB,

HCIIOJIB3Yd METO CJICIOB




7.11

Crpoutb ceyeHHs] MHOTIOIPAHHHUKOB METOJIOM CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IUJIOCKHE YEPTEXKH W3 PUCYHKOB IIPOCTBIX OOBEMHBIX

duryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemate 3ala4i Ha HAXOXKJICHUC N'COMCTPUYCCKUX BEJIMYHH I10 06pa311aM
WKW aJirOpuTMaM, NpUMCHAA H3BCCTHBLIC aHAJIUTUYCCKUC MCETOJbI ITPH
PCIICHUU CTAaHAAPTHBIX MATCMAaTUUYCCKUX 3aaa4 Ha BBIYHUCICHHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKH OO0

IJIOCKOCTH, MCKAY CKPCITUBAIOIIUMHUCA ITPAMBIMU

7.13

Pemats 3ala4i Ha HAXOXKJICHUC T'COMCTPUYCCKNX BEJINYHH I10 06pa3uaM
WM aJirOpuTMaM, NPpUMCHAA H3BCCTHBIC aHAJIUTUYCCKUC MCETOJbI ITPH
PEIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX 3aa4d Ha BBIYMCIICHUC YIJIOB
MCKAY CKPCHIUBAOIIUMUCA MMPAMBIMHA, MCKIY HpﬂMOﬁ U IIJIOCKOCTHIO,

MCKAY IMIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Beraucnsate 00BEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, TwWpamuaa) ¢ TOpUMeHEeHHeM  (GopMys,  BBIUHCIATH
COOTHOIIICHUS MEK/TY TUTOIIA SIMH TIOBEPXHOCTEH, 00hEMaMH TIOJ0OHBIX

MHOTI'OI'paHHUKOB

7.15

OnepupoBaTh NOHITUSIMU: CUMMETPHUSI B IIPOCTPAHCTBE, LIEHTP, OCh U

IIJIOCKOCTh CUMMETPHHU, HEHTP, OCh U IIJIOCKOCTh CHUMMETPUHU (bI/Il"ypBI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh M HWHTEPIPETUPOBATH MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (pUrypax, MpeiCTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

HpI/IMCHHTL TCOMCTPUYCCKUC (baKTBI U PCHICHHA CTCPCOMECTPHUUCCKUX
3ala4, MPCAIojararomux HCECKOJIbKO IIAaroB PCIICHHA, €CJIN YCIOBUA

NPUMEHEHHUS 3aJIaHbl B ABHOU opme

7.18

[IpumensaTh mpocTeiilve NporpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBl MpPH PELIEHUHU CTEPEOMETPUUECKHUX

3aaa4

7.19

HpI/IBOZ[I/ITL IPpUMEPBLI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOJC U

JKU3HHU, paCIIO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATh TONy4YEeHHBIE 3HAHMA Ha MpaKTHKe: aHAJIU3UPOBATh
peaJIbHbIE CHUTYyallud W NPUMEHATh W3YYEHHBbIE NMOHITHUS B IPOLECCE
MOMCKA pelIeHUs] MaTeMaTh4ecku c(hopMyaupoBaHHON MpoOIEMBI,
MOJIETTUPOBATh PEAJbHBIE CUTYAllMU HA SI3bIKE T€OMETPHH, UCCIIEN0BAThH

MMOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM I'COMCTPHUICCKUX MOHATUMN U




TeopeM, armapara anreOpsl, pemarh MPaKTUISCKUE 3aa9d, CBSI3aHHBIC

C HAXOKACHUCM I'COMCTPHUICCKUX BCIIMYUH

11 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 0o1ero 06pa3oBaHusA
pe3yJibTaTa
6 I'eomerpus
OmnepupoBath TTOHSTHSIMH [WTHHIPAYECKas MTOBEPXHOCTb,
6.1 oOpa3yromnye NUIMHIPUIECKON TOBEPXHOCTH, IWJIMHID, KOHHYECKAs
' MOBEPXHOCTh, O00Opa3ylole KOHUYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBepXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI TIOJIYUCHHUS TEJT BpAIICHUS
6.4 KrnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh TOHSATHSAMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMECHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOM CIIOH, OCHOBAHHE IAPOBOTO CJIOsI, BEICOTA
IIAPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbraucnare 00bEMBI M TUIOHIANM TIOBEPXHOCTEH TeNl BpPAIICHUS,
' TEOMETPUIECKUX TEJI C IPUMEHEHUEM (popMyI
OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 OTNMCaHHBIN OKO0JIO cdepbl, chepa, BHMCaHHAS B MHOTOTPAHHHUK WIIH
TEJIO BPAIICHUS
6.8 BbIYMCIATE  COOTHOIICHHUST MEXKAY IUIOMIAISIMH TOBEPXHOCTEH U
. 00BEMaMHU ITOJOOHBIX TENT
6.9 N3o00paxkats u3ydaemble GUTypBl OT PYKH U C TPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoInonHATE (BBIHOCHBIE) TUIOCKHME YEPTEKU M3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpalllCHUS
W3Bnekath, MHTEPIIPETUPOBATh U MPEOOPa30BBIBATH MHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, MPEeACTAaBICHHYIO Ha

yeprexax U pUCyHKax




6.12

[TpumensTh reoMmeTprudecKkue (pakThl Ui peIIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, MPEAIOJIAraloIuX HECKOJBKO IAaroB PEIIEHUs, €CIU YCIOBHA

PUMCHEHHUS 33]IaHbI B SIBHOU opme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonaaTe I[GI\/JICTBI/U[ CJIOKCHHUSA BCKTOPOB, BLIYUTAHUSA BCKTOPOB U
YMHOKCHHUA BCKTOpa Ha 4UCIIO, O6”I)$ICH$ITB, KaKMMH CBOMCTBAMH OHH

oOazaroT

6.15

[IpumenHsaTh npaBUiIo Napajuieaenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKAPTOBbI KOOPAWHATHI B NMPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIAMHATHI BEKTOPA,
YroJl MEXJIy BEKTOpPaMM, CKASIPHOE IPOU3BEJIECHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPEI

6.17

Haxomuts cymMMy BEKTOpOB M MPOU3BEIEHUE BEKTOpPA Ha YUCIO, YTOJ
MEeXAYy BEKTOPAaMHM, CKaJspPHOE MPOU3BEACHUE, PACKIAAbIBaTh BEKTOP

10 IBYM HEKOJIJIMHCAPHBIM BEKTOpaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocTeiiiine TreoMETpUYECKHE 3aJadyd  Ha MPUMEHEHHE

BCKTOPHO-KOOPAWHATHOTO METOJa

6.20

Pemats 3aa4ud Ha A0Ka3aTCJIbCTBO MAaTEMAaTHUYCCKHX OTHOIIICHUM U
HaX0XIACHUEC N'COMETPUUICCKHNX BEJIUYHH I10 o6pa3uaM HJIN aJITOpUTMaM,
IIPUMCEHAA HU3BECTHBIC MCTObI IIpH pE€UICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3aaa4

6.21

[TpumensTh mpocTeline MNporpaMMHBIE CPEICTBA U AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBbI MpPH PEUICHUH CTEPEOMETPUUYECKUX

3a1a4

6.22

HpI/IBO,Z[I/ITL IIPpUMCEPLI MATEMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U

JKU3HH, pACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOMyYeHHbIE 3HAHUS Ha MPaKTHKE: aHAJIW3MPOBAThH
pEallbHbIE CUTyallUM W INPUMEHATh WU3yYEHHBIE MOHATUS B IPOLECCE
IIOMCKA PpELIeHUs MaTeMaTH4Yeckd C(HOPMYIMPOBAHHOM MpPOOIEMBI,
MOJIETIMPOBATh PealbHbIE CUTYyallMH Ha S3bIKE TEOMETPUH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJIENIN C UCIOJIB30BAHUEM I'€OMETPUUECKUX MOHATHN U
TeopeM, amnmnapaTa anreOpsl, perarb MPakTUYecKue 3a1auu, CBI3aHHbIE

C HaAXOKACHUCM I'€COMCTPHUICCKUX BCIIMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TIOHSTHSA CTepeoMeTpuH. Touka, mpsMasi, TUIOCKOCTb, MPOCTPAHCTBO.
[TonsatTue 00 aKCHMOMATHYECKOM TOCTPOCHHU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacrnosiokeHue TOpsIMBIX B IIPOCTPAHCTBE:  IEpeceKaroluecs,
napajuiebHbIE W CKpenIuBammuecs mpsMmble. [lapannenbHOCTh NPAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TMapajieibHble TMpsSMble B IMPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MApaUIETbHOCTh MPSIMON M IIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMU CTOPOHAMH, YroJl MEXIy NpSIMbBIMH B IPOCTPAHCTBE.
[TapannensHOCTH IJTIOCKOCTEH: napasuieibHbIe MJIOCKOCTH, CBOMCTBA
napajuieTbHbIX TIockocTel. [IpocTeiimme mpocTpaHCTBeHHBIE (GUTYPHI Ha

IUIOCKOCTH: TeTpadIp, KyO, napajuiesenumne/, NoCTPOCHUE CeUeHu i

7.3

[leprieHAMKYIAPHOCTh HPSIMOM M IUIOCKOCTH: NEPHEHIUKYJSPHBIE INpsSMBbIE B
IPOCTPAHCTBE, MpsAMbIE NapajljelbHble M MEPHEeHAUKYISApPHbIE K IUIOCKOCTH,
IpPU3HAK MEPHEHIUKYIIPHOCTH TNPSAMOM U IUIOCKOCTH, TEOpeMa O MNpsMOH
HNEepHEHIUKYIAPHON IJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: Yroj MEXAy MpsSMOH U
IUIOCKOCTBIO,  JIBYTPAHHBIM  yroji, JIMHEWHBIH yrojl JABYTPaHHOTO  yrja.
[leprienAuKyNsAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE
OT MPSIMOH JI0 TJIOCKOCTH, MPOEKLUs (PUTYpBI Ha TNIOCKOCTh. IleprneHIuKyaspHOCTD
IUIOCKOCTEM: MpHU3HAK MEPINEHAUKYISIPHOCTH ABYX IUIOCKOCTeH. TeopeMa o Tpéx

MEPINCHAUKYIIApax

7.4

Ilonsatue MHOT'OI'paHHHUKA, OCHOBHBIC 3JICMCHTBI MHOT'OTpPAaHHUMKA, BBIITYKJIBIC U
HECBBIITYKJIBIC MHOTOT'PaHHHUKH, pasBépTKa MHOT'OI'paHHUKaA. HpI/IBMaZ N-yrojbHas
npu3mMa, rpaHu 1 OCHOBAHHA NPU3MBI, IIPpAMad U HAKIIOHHAS MIPU3MBI, OoKoBas u
noJjHas MMOBCPXHOCTH IMPpU3MBI. Hapannenennnez[, prlMOyTOJ'ILHLIfI
apaJjuiejcnuiea u €ro CBOICTBA. HI/IpaMI/IIlaI N-yrojbHas NUpaMuaa, T'paHU U

OCHOBAaHUC MUpaMUIbI, 0OOKOBas M MOJIHA IMOBCPXHOCTh NUPAMUbI, ITPABUJIBHAA U




yceuéHHas IupaMuaa. OJIEMEHTbl HpusMbl U nupamuabl. llpaBunbHble
MHOT'OTPaHHUKH: NOHATHE IPABWIBHOIO MHOTIOIPAHHMKA, IPAaBWIbHAS IpU3Ma U
IIpaBUJIbHAsS THpaMUJa, [PAaBWIbHAs TPEYroJibHAs NHUPaMHUIA U IPABWIbHBIN
TeTpa’ap, KyO. IIpencraBneHwe O NpPaBMIIBHBIX MHOTOTPAHHUKAX: OKTadIp,

nojaexadip U ukocadapyrue CedeHus: mpu3Mbl U TUPAMUIbI

7.5

CI/IMMeTpI/ISI B IHOPOCTPaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ,
IIJIOCKOCTH. OJIEeMEHTBI CUMMCTPUU B nmupamMuaax, napaujicjicnmicaax,

MpaBHUJIbHBIX MHOTOTI'paHHHUKaX

7.6

Borunicnenue 31eMeHTOB MHOTOTpaHHUKOB: p&€Opa, auaroHanu, yrisl. [lnomane
OOKOBOM TIOBEPXHOCTHM M IIOJIHOM TOBEPXHOCTH MPSAMOW MPU3MBI, IUIOIIAIb
OCHOBAaHUH, Teopema 0 60KOBOI IOBEPXHOCTH MpsiMOM npu3Mbl. [1nomans 6oxoBoi
ITIOBEPXHOCTH W IIOBEPXHOCTH NPABWIBHOM NUPAMHUABI, TEOpEMa O IUIOMIAIN

yceuénHoil nupamuabl. [lonstue 06 06béme. O6bEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6npie Tema B mpoctpaHcTBe. COOTHONIICHUS MEXKIY  IUIOMIAIIMU

MMOBEPXHOCTEH, 00bEMaMM MOJOOHBIX TEI

11 KIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pasyroliue MUIUHAPUYECKON MOBEPXHOCTH,
oChb IMIMHApUYeckol moBepxHocTH. UunaunHmp: ocHoBaHus U  OOKOBas

IIOBCPXHOCTD, o6pa3y10ma;1 H OCh, IIOMIaAb OOKOBOH M MOJIHOH IMOBCPXHOCTH

6.2

Konunueckass moBepxHOCTb, OOpa3yooline KOHHYECKON TOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH nmoBepxHOoCcTH. KoHyc: ocHOBaHuUe U BeplnHa, 00pa3yromas
U OCh, IUJIOmAAb OOKOBOM W TIOJHOW TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:

06pa3yI0mHe M BbICOTA, OCHOBAHUA U OokoBas IOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, JMaMeTp, MIOLalb MOBEPXHOCTH cdephl. Bzaumuoe

PpacCIIOJIOKCHHUEC C(bepLI " IIJIOCKOCTH, KacaTCIbHas IIJIOCKOCTb K C(pepe, iomanab

cdepsl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUA HA TIIIOCKOCTH. P aBBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaL[I/II/I TCJI BpallCHUA W MHOI'OTPaHHUKOB. Masoror PaHHUK, OINMCAaHHBIN

OKOJIO C(I)epLI, C(bepa, BIIMCAaHHAsA B MHOTOTPAHHUK, UJIA TCJIO BPAIlICHUA




[Tousitne 06 06BEMe. OcHOBHBIE cBOMcTBAa 00BEMOB Ten. Teopema 00 00BEME

6.6 PSIMOYTOJIBHOTO Tapajuieyienurena u ciueactBust u3 He€. OO0bEM IMHApA,
koHyca. O0BEM mIapa u TIomaas chepbl
6.7 [logoGuble Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEXAY — IUIOLIAISIMHU
' HOBEpPXHOCTEH, 00BEMaMU TIOJJOOHBIX TEI
6.8 Ceuenusa nmnuHApa (MapauieIbHO U NEPHEHAMKYJISIPHO OCH), CEYEHHsS KOHyca
' (mapanienbHOE OCHOBAHUIO U MPOXOASIEE Yepe3 BEPIINHY), CEUEHHUS LI1apa
Bextop Ha muockoctu U B mpocTpaHcTBe. ClIOK€HHE U BBIYUTAHHME BEKTOPOB.
6.9 YMHOK€eHHe BeKTopa Ha uncio. Pa3noxenne BekTopa 1o TpéM HEKOMILJIaHAPHBIM
' BektopaMm. [IpaBuio mnapamienenunena. Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEHNCTBUNA C BEKTOPAMHU
[IpssmoyronpHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopamHaTsel BeKTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATaX. Yrojl MexAy BekTopamu. CkaispHoe

IPOU3BECACHUC BCKTOPOB. Brranciaenue YIJI0B MEXKAY NPAMBIMH U IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUYECKHX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon
MpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

Brnagenne meTonamMu JIOKa3aTeNIbCTB, ATOPUTMAMH PEIICHUS 3aj1ad,
yMeHue (opMyIHpoBaTh U ONEPUPOBATH MOHATUSMU: OIpEAETICHUE,
aKCHOMa, Teopema, CIIEACTBHE, CBOWCTBO, NMPH3HAK, JI0KA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMYyITUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00OpaTHOE U MPOTHBOIOJOXKHOE YTBEPXKICHUE,
NIPUBOJUTL IIPUMEPbl M  KOHTPIPUMEPBI, MCIOJB30BATH METOM
MaTeMaTHYE€CKON UHAYKIIUU; POBOJAUTH JOKA3aTEIbHbIE PACCYXKICHUS
OpU  pelIeHWH 3a/a4, OICHWBATh JIOTMYECKYI0 MPaBUIBHOCTH
pacCyKJIeHHI; yMEHHE OIePHPOBATh TOHATHSAMHU: MHOXECTBO,
MIOJIMHOKECTBO, OTIEPAIlK HaJ] MHOXXECTBAMH; YMEHHUE HCIIOJIb30BaTh
TEOPETHKO-MHOKECTBEHHBIN  ammapaTr I ONKHCAaHUS  PeaTbHBIX
NPOIIECCOB U SIBJICHUM W NP PEUICHUU 3a/1a4, B TOM YUCIIC U3 JPYTrUX
y4eOHBIX TPEMETOB; YMEHUE OTIEPUPOBATH MOHIATUAMHU: Tpad, CBSI3HBIN
rpad, nepeBo, NMKI, Tpad Ha IUIOCKOCTH; YMCHHE 3alaBaTh U
OTIMCBIBATH TPadbl Pa3IMYHBIMU CIIOCOOAMHU; UCTIONIL30BATh rpadbl MpH

PCIICHUHU 3a1a4

YMeHue ONICpUPOBATH INOHATHUAMU: HATYPAJIIbHOC YUCIIO, HCJIOC YUCIIO,
CTCIICHD C LICJIBIM II0KAa3aTCJIEM, KOPCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHD
C palMOHAJIBHBIM  IIOKa3aTCjICM, CTCIICHb C HeﬁCTBHTeHBHBIM
IIOKa3aTcCJIiEM, J'IOl"apI/I(l)M qucia, CHHYC, KOCHUHYC HU TaHI'CHC
IMPOU3BOJIBHOTO YHCJIa, OCTATOK IO MOIAYJIIO, PAlMOHAIBHOC YHCIIO,
HUppanuoOHaJIbHOC qucio, MHOXXECTBaA HAaTypaJbHBIX, OCIBbIX,
pannOHAJIbHBIX, JIECTBUTEIBHBIX quceil; YMCHHC HCIIOJIb30BAThH
IMPU3HAKU OCIIMMOCTH, HaMEHBIINH 06H.[HI>1 JACIUTCIIb U HAMMCHBIIICC
o61uee KpaTHOC, aJITOPpUTM EBknunga Ipu pCIICHUU 3a1a4; 3HAKOMCTBO
C PAa3JIMYHbBIMHU TO3WIOUOHHBIMHU CHUCTCMAMH CYHHUCIICHHA, YMCHHC
BBITIOJIHATh BBIYMCIICHUE 3HAYCHUM U npeo6pa30BaHH51 BLIpa)KeHPIfI Cco

CTETEeHsAMH U JorapudmMamu, mpeodpa3oBaHus IpOOHO-PAMOHATBHBIX




BBIPAKEHUI; YMEHUE ONEPUPOBATh NOHITHUSIMHU: IOCIEI0BATENBHOCTD,
apupMeTHuecKas ~ Tporpeccus,  T'€OMETpHYEcKass  Iporpeccus,
OeckOHeUHO yOBIBarOIIasi TeOMETpUYecKas IMpPOTrpeccus; yMEHHe
3a/aBaTh  IOCJIEJOBATEIbHOCTH, B TOM 4YHUCIE€ C IIOMOILBIO
PEKyppeHTHBIX  (OpMyJl; yYMEHHE  OINEpPHPOBATH  TOHSATHIMH:
KOMIUIEKCHOE YHCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJIb U
apryMeHT KOMILIEKCHOTO 4Hciia, popMa 3almucyi KOMIUIEKCHBIX YHCENT
(reomeTpuyeckas, TPUTOHOMETpHYECKass W anreOpamdeckas); yMmMeTh
IPOU3BOJIUTH apu(MeTHUYEeCKHe NEHCTBUS C KOMIIEKCHBIMU YHCIIaMU;
OPUBOJUTH  NPUMEPHI  HCIOJB30BAHMS ~ KOMIUIEKCHBIX  YHCEIL;
OTepUpOBaTh TMOHATUSAMHU: MaTpuna 2X2 u 3x3, omnpenenuTenb

MAaTPHIIbI, TEOMETPUIECKUN CMBICIT OTIPEICTUTES

YMeHue onepupoBaTh NOHATUSMU: pallMOHANbHbBIE, HPPAIlMOHAIbHBIE,
MoKa3areabHble, CTENeHHbIE, JorapuMuiecKkue, TPUrOHOMETPUUECKHE
yYpaBHEHUS M HEPAaBEHCTBA, HUX CHCTEMbI; yMEHHE OIEpPUPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE ITPeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMa YpPAaBHEHUN U HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pEIlaTb YPAaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C MOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPABEHCTBA U CHCTEMBl C MIApAMETPOM; IPUMEHSTH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHHUS] MAaTEMaTHUYECKUX

3a/laq U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MNOHATUAMH: (yHKUUS, YETHOCTh (YHKIUH,
HEPUOIMYHOCTb (DYHKIMHU, OrPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
(GyHKIUY, SKCTpEeMyM (YHKIUH, HauOoJIbIIee U HAaMMEHbIIIee 3HAUCHUS
(GYHKIMM Ha MPOMEXYTKE, HemnpepbiBHas (QyHKIMSA, ACHMIITOTHI
rpa¢puka (yHKUMH, @epBas M BTOpas MpPOU3BOJAHAS (YHKLHUHU,
reoMeTpu4ecKuil 1 pU3NYECKH CMBICI TPOU3BOIHOM, TepBOOOpasHas,
ONpe/eNEHHBI HMHTErpajl; yMEHHE HaXOJIUTh ACHMIITOTHI rpaduka
(GYHKIIMM; YMEHHE BBIUUCIATH MPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMIIO3ULIMM (DYHKIIMH, HAXOAUTh YpaBHEHUE KacaTelbHOMN
K TpaduKy (YHKIUHU; YMEHUE HAXOIUTh MPOU3BOJHbBIE SJI€MEHTAPHBIX
(GyHKIUI; yMEHHE HUCMOJb30BaTh MPOU3BOAHYIO IS HCCIEIOBAHUS
GyHKIMI, HAXOIUTh HAUOOJIBIINE M HAUMEHbIIINE 3HAaUeHUs (QYHKLUH;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHMEM arnapara

MaTEMATHYCCKOT'O aHaJIn3a, NMPUMCHSITH MMPOU3BOJHYIO JIIsL




HAXO0X/IEHUs HAWIy4lIero pELIeHUS B NPUKIAAHBIX, B TOM 4YHUCIE
COLIMAIBHO-9KOHOMUYECKUX W  (U3MYECKHX 3a/Ja4yax; HaXOJIUTh
IOIAAM ¥ 00BEMBI (PUTY C TOMOIIBIO MHTETPAJIA; TPUBOIUTH IPUMEPHI
MaTEMaTHYECKOI0 MOJEIUPOBAHUS C MOMOIIbIO IUddepeHIIaTbHbBIX

YpaBHEHUI

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk ¢GyHKIUM, oOpaTHas
GyHKIUA, KOMIO3UIUs (HYyHKUIWH, TUHEHHAS QYHKIHS, KBaApaTHIHAs
¢yHKUMs,  pauMoHanbHass ~ (YHKUMs,  CTeneHHas  (QyHKIu,
TpUrOHOMETpHUecKkue (yHKIUMU, OOpaTHbIE TPUTOHOMETPUUYECKHE
¢GyHKIMM, TOKa3aTelbHas W Jiorapupmuueckas (QyHKIUH; yMEHUE
CTpOUTh TpadUKU U3YYEHHBIX (YHKUWN, BBIIOJHATH MpeoOpa3oBaHUs
rpadukoB (HyHKIHHA, UCTIONB30BATh IpaduKy IS U3YUEHHS TIPOLIECCOB
Y 3aBUCUMOCTEH, NP PEIICHUU 3a/1a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
W 3a/a4 W3 pealbHOM JKM3HM; BbIpakaTh (opMyjamMH 3aBHUCHMOCTH
MEeXAy BEeIMUYMHAMU; UCIOJIb30BaTh CBOMCTBA U rpaduKu PYHKUUN IS
pelleHus ypaBHEHUH, HEPaBEHCTB U 3aJjau ¢ apaMeTpaMu; n300paxkaThb
Ha KOOPAWHATHOW IIJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3a/la4d Pa3HBIX THUMOB (B TOM 4YHCIE Ha
MPOLEHTHI, AOJIH U YacTH, Ha IBUKEHHUE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HaJIOTH, 3314 U3 00JIaCTH YIPABJICHUS INYHBIMUA U CEMEUHBIMU
¢buHaHCaMM); COCTaBJIATh BBIPAXKECHUS, YpaBHEHUSI, HEPABEHCTBA U HX
CUCTEMBI TI0 YCIOBHIO 33/1a4M, UCCIIEIOBATh MOJyYEHHOE peIleHue U
OIICHUBATh MPABAONOIOOHOCTh PE3YAbTATOB; YMEHHE MOJIEIHUPOBATH
pealibHble CUTYaIlMM Ha SI3bIKE MAaTEMAaTUKU; COCTABIISITh BBIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMBbl [0 YCJIOBHUIO 3a/ayH,
UCCIIEIOBaTh TOCTPOEHHBIE MOJENU C HCIOJIb30BAHUEM arlapara

ayreOpbl, MHTEPIPETUPOBATH MOJYYCHHBIH pe3ynbTar

YMeHue omnepupoBaTh MOHATUSAMHU: CpeaHee apu(MEeTHUECKOe,
Me/nuaHa, HauOoJiblllee M HauMeHblIee 3HaYeHUs, pa3Max, JAUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOrO Ha0Opa; yMEHHUE W3BIIEKaTh,
UHTEPIPETHPOBaTh MH(GOPMAIHMIO, MPEACTABICHHYI0 B TalbnMiax, Ha
auarpammax, rpadukax, oTpakarollylo CBOWCTBA peabHBIX MIPOIECCOB
U SBJICHUH; TPEICTaBIATh HHPOPMALUIO C TOMOMIbIO TaOMUI] H

AuarpaMMm; HCCICNOBATb CTATUCTUUCCKHUEC JaHHBIC, B TOM YHCJIC C




NpUMEHEHHEM TpauyecKux METOJOB M JIIEKTPOHHBIX CPEACTB;
rpaguyeckd HUCCIEI0BATh COBMECTHBIC HAOIIONEHHUS C IOMOIIBIO

JyarpaMM paccerBaHUs U JIMHEWHOW perpeccuu

YMeHHe onepupoBaTh MOHATHAMU: CIy4alHBIA OIBIT U CIIy4aillHOE
cOOBbITHE, BEPOSATHOCTb CIIy4alHOTO COOBITUS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIOJIBb30BaHUEM IpapUUECKuX METOJ0B; IPUMEHATH
(GOpMYIIBI CIIOKEHUS U YMHOXCHHUSI BEPOSTHOCTEH, (DOPMYITy IMOJIHOM
BeposiTHOCTH, (opmyny bepHymiu, koMOuHaTOpHbIE (aKTHl U
(GopMyJibl; OLIEHMBATh BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHUE
ONIEPUPOBATh MOHATHAMM: CiydailHas BeEJIMYMHA, pacIpeieiieHue
BEpPOSATHOCTEM, MATEMAaTUYECKOE OKUJAHUE, TUCIIEPCUS U CTAHIaPTHOE
OTKJIOHEHUE CIy4allHOM BeNWYMHbI, (YHKIUH paclpenesieHus Hu
IJIOTHOCTH  PaBHOMEPHOTO,  IOKAa3aTEIbHOTO W HOPMAJIbHOTO
pacupeneneHnii; yMEHUE HCIOJb30BAaTh  CBOWCTBA  HM3YYEHHBIX
pacrpeneneHnid s peleHns 3a1a4; 3HAKOMCTBO C IMOHATHSIMU: 3aKOH
OONBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCICIOBAaHUM; yMEHHE
IOPUBOANUTh TIPUMEPBl MPOSBICHUS 3aKOHAa OOJBIIMX 4YHCENT B
IOPUPOIHBIX M OOILECTBEHHBIX SBJIECHUSAX; YMEHUE OINEpUpOBaThH
NOHATHAMM: COYETaHHE, IIEPECTAHOBKA, YHCJIO COYETAHUH, YHCIIO
IepecTaHoBOK; OMHOM HbrOoTOHA; yMEHHE IPUMEHATh KOMOUHATOPHBIE
(GaxThl U pacCyXAEHUs A PELIeHUs 3a]ay; OLEHUBATh BEPOSTHOCTH
pealbHBIX  COOBITHH; COCTAaBIATH BEPOSITHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOJTYYECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh TMOHATHUAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YIya, IUIOCKUH yrod,
JIBYTPAHHBIA yroJl, TPEXTPAHHBIM Yroj, CKpelIUBaloNIHecs MpsSMBbIe,
NapauieTbHOCTh M MEPIEeHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEH, Yro
MEXIY NPSAMBIMHU, YTOJl MEXKAY NPSIMON U MJIOCKOCTBIO, YIOJl MEXIY
MJIOCKOCTSIMU, PaCCTOSTHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEXTY
NPSIMBIMH, PACCTOSTHUE MEXAY IJIOCKOCTSIMU;, YMEHHUE HCIIOIb30BATh
IpU pEelIeHWH 3a]ad HU3y4YeHHbIE (PAKThl M TEOPEMbI IUIAHUMETPUH;
YMEHHE OILIEHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJIETU C IMOMOIIbI) T€OMETPUUYECKUX MOHATUU U

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHW MPAKTUYCCKUC 3a1a9U
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YMeHue onepupoBaTh HOHATHIAMU: IUIOMIAIb GUTYPBI, 00bEM (PUTYDHI,
MHOTOT'paHHHK, TPAaBUIIBHBII MHOTOTPAaHHUK, CEYCHNE MHOTOTPAHHHKA,
Ky0, mapajienenures, npuMa, nupampaa, Gurypa U MOBEPXHOCTD
BpaIlleHUs, [IHHIP, KOHYC, map, cdepa, miomans chepsl, mIomanb
NOBEPXHOCTH MHUPAMUBI, MPHU3MBbI, KOHYCa, HWIMHApPA, 00BEM KyOa,
NPSMOYTOJIBHOTO TapajuIeenuIesia, MupaMubl, TPU3MbI, HWIHHApPA,
KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHs KOHYCa M IMINHApA,
napajulelbHble OCH WM OCHOBAaHHWIO, CEYCHHE Iapa, IUIOCKOCTS,
Kacaromascss cdepbl, NWIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpAIlleHHsI, WX CEYEHHUs, B TOM YHCIE C IOMOIIBIO AIIEKTPOHHBIX
CPeACTB; YMEHHE NPUMEHSTh CBOMCTBA T'eOMETpHUYECKUX (uryp,
CaMOCTOSATENBHO (DOPMYITHPOBATH OIPENEICHUST H3y9aeMbIX (Hryp,
BBIIBUTAaTh THIIOTE3Bl O CBOMCTBaX M TPHU3HAKAX T'€OMETPUYECKUX
¢uryp, 0OOCHOBHIBaTh WJIM OIPOBEPraTh HWX; YMEHHE IIPOBOJIHTH
Kiaccuukanuio (GUTYp 1O Ppa3TUYHBIM IPU3HAKAM, BBITIOJIHATH

HGO6XOI[I/IMBI€ JAOIIOJTHUTECIBHBIC ITOCTPOCHUSA

11

YMeHHne omepupoBaTh MOHATUSMHU: JBWKCHHE B TPOCTPAHCTBE,
napaieNbHBIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME MOM00Us, MOJO0OHBIE (UTYpPBI; yMEHHUE
pacro3HaBaTh paBHbIC U MOJOOHBIC (PUTYpPHI, B TOM YHCIIEC B TIPUPOJIC,
UCKYCCTBE, apXUTEKTYPE; UCIIOIH30BATh TCOMETPHUECKUE OTHOIICHHUSI
NpU PEIICHUH 3a]1a4; HaXOJWUTh T'C€OMETPUYCCKUE BEIMYHMHBI (IUIMHA,
yroJi, IUIOMAab, 00bEM) MpPU pEIICHUH 3alad U3 JPYruX Y4eOHBIX
NPEMETOB U U3 PEATBbHOM )KU3HU; YMCHUE BBIYHUCIISITh TEOMETPHUECKHE
BEJIMYMHBI (IUIMHA, YroJI, TUIOMAAb, 00BEM, IUIOIIAAb MOBEPXHOCTH),
UCTIOJIb3YSl M3YyUYCHHBIE (POPMYJIBI U METOJbI, B TOM YHCIIC: IUIOIIA]b
MOBEPXHOCTHU MUPAMHU/JIBL, PU3MBI, KOHYCA, [IIIUH/PA, TUIOMAAb ChEpHI;
00BEM Ky0a, IPSIMOYTOJIBHOTO MapauleNenuIieia, TUPaMUIbl, TIPU3MBI,
WIMHIpA, KOHyca, Iapa; yMEHHE HaXOJIUTh OTHOIIEHHE OO0BEMOB

HOJOOHBIX GuUryp
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YMmenue ONICpUPOBATH IIOHATHUAMUN! MpAMOYTOJIbHAA cucreMma
KOOpAUHAT, BEKTOP, KOOPAUHATBI TOUKHU, KOOPANHATHEI BEKTOpA, CyMMa
BCKTOPOB, MPONU3BCACHUC BCKTOPAa HA YUCIIO, PA3JIOKCHUC BCKTOpA I10
6a3Hcy, CKaJIIPpHOC IIPOU3BCACHUEC, BCKTOPHOC MPOU3BCACHUC, YI'OJ

MCKAY BCKTOpaMU; YMCHHC HUCIIOJIB30BaTh BGKTOpHLIfI u




KOOpI[I/IHaTHBIf/i MCTOA IJId PCHICHUA TCOMCTPUUYCCKUX 3a4dad U 3adad

JPYrux y4eOHBIX MPEIMETOB

13

YMeHue BBHIOMpaATh MOIXOAALIMA METOA IS pelIeHUs 3aaauu;
IIOHUMAHHE 3HAYMMOCTH MATEMATHKH B H3YYEHUU IPUPOJHBIX H
OOILIECTBEHHBIX IPOLECCOB M SBJICHHUM; YMEHUE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTUKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUA POCCHHCKOM M MHUPOBOU

MaTE€MaTHYECKOW HayKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Kon

1 Yucna v BBIYKCICHUS

1.1 Harypanbhblie u nensie yncna. [Ipu3Haku AeIMMOCTH UETBIX YUCEI

19 Pammonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TMPOIICHTHI,
' 0eCKOHEUHBIEC TIEPHUOTUIECKUE TPOOH

13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JleicTBUs ¢ apudMeTHyecKuMu
' KOPHSIMH HATypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM TokazareneM. CTeNeHb € palMOHAIBHBIM TIOKa3aTelIeM.
' CBolicTBa CTEIIEHU

L5 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIC JOTaPHUPMBbI

JlelictButenbHple 4yuciaa. ApupMETHYECKHE OINepalud C JeHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIYMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA U OL[CHKA
pe3ynbTaTa BhIUUCICHUM

1.8 [IpeoOpazoBaHue BhIpaKEHUN

1.9 KowmmnekcHsie yncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 WppatmonansHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHM

2.4 IToka3zaTenbHble U JOrapuPpMHUUECKIE YpaBHEHUS

2.5 Lenblie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA

2.6 HppannonaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpudeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUI M HEPABEHCTB

2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu
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Martpuua cuctemMsl IMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTpULIbL

3 OyHKIMH U TpapUKH
31 Oynkius, crnocoObl 3axanus ¢yHkuuu. I'paduk Qynxnumn. B3ammuao oOpaTHBIE
. ¢ynkuuu. Yérneie n Heuétneie Gpynkunu. [lepuoanaeckue GyHKIHHI
OOnacte ompeneneHuss U MHOXKECTBO 3HadeHWd Qyakmuu. Hymm ¢yHknum.
3 [IpoMexxyTku  3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITUH.
' MakcuMymMbl 1 MUHUMYMBI (GyHKIUU. HanOonpliee W HauMeHbIIee 3HAYCHHE
(YHKIIMM Ha TPOMEKYTKE
33 CrenenHas (yHKUIUS C HATypaJbHBIM M II€JIbIM TIoKaszateneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcumnTorsl TpadukoB QyHkuui. CpoiicTBa (yHKIHIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHMS MOCIEA0BATEILHOCTEH
3.8 ApubdmMernueckas ¥ TeOMEeTprUIecKas mporpeccuu. @opmMyiia CI0KHBIX MPOIEHTOB
4 Hauana maTematudeckoro aHanusa
4.1 [IpousBonnas pynkuuu. [Ipon3BoaHbIC 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre NPOM3BOAHOM K HCCIEIOBAHUIO (YHKUMH Ha MOHOTOHHOCTb H
4.2 aKcTpeMyMbl. HaxoxieHne HanboIbIIero 1 HAMMEHbBIIIETO 3HAaYCHHs (YHKIIUK Ha
OTpe3Ke
4.3 [TepBooGpa3nas. Unrerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBo, onepaluy Hajl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE




7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpALLEHUS
7.5 Koopaunats! 1 BEKTOpPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byry3zoB B.®@., Kagomues C.b. u np.

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






